Mechanisms of action of new antiepileptic drugs: rational design and serendipitous findings.
After years without any major breakthroughs in the treatment of epilepsy disorders, a new wave of antiepileptic drugs have become available to clinicians. Felbamate, gabapentin, lamotrigine and vigabatrin are among the most promising of this new generation of drugs and, when used as add-on therapy, provide some improvement in a significant number of patients suffering from previously refractory epilepsy whilst exhibiting a lower risk of unwanted side-effects than traditional antiepileptic drugs. In this article, Neil Upton reviews the recent discoveries that suggest these four new agents exert their antiepileptic properties by acting through diverse and often novel mechanisms, some of which are by design, and some of which are by chance. Also highlighted are examples of the most innovative mechanistic approaches currently being adopted to produce the next generation of antiepileptic drugs.